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EDITORIALS 
FAREWEU 
A s I sit here in my empty room, try-ing to finish my last editorial before I leave town, many memories of the 
past year run through my mind. Seeing 
how this is my last editorial, I find it hard 
to believe that Medical School could go by 
so quickly. Having worked with the 
U.W.O. Medical Journal for the past three 
years, I have seen many changes occur 
with regard to the "look" of the Journal 
and its format- for the better I hope. These 
changes most definitely couldn't h~ve 
occurred without the help of my co-editor, 
Jeff Politsky. Controversial or not, I know 
that the Journal will be in excellent hands 
with Jeff- and I wish him all the best! 
As the new doors to the next stage of 
training open, I know that th~ class of 
Medicine '92 will meet them With much 
anticipation ... and panic! Is it possible that 
we are ready to be let loose on the world 
yet? 
To those of you who only have a few 
years left of medical school - just remem-
ber, medicine is a learning process-not 
only by the books, but through a willing-
ness to keep an open mind as well. 
Always remember: 
"Whatever you can do, do it . Boldness has 
genius, power, and magic in it . Begin it now." 
Shirley Lee, 
Editor-In-Chief 
HOUSE STAFF-THEN & NOW 
The transition to the hospital setting from the classroom is an important stage in the development of the 
undergraduate medical student. !ffis t:an-
sition involves a number of considerations 
including the comprehension of adminis-
trative and operative hospital protocol, the 
distribution and utilization of health care 
dollars, and the factors associated with 
selecting the appropriate residency pro-
gram. 
The current climate of economic 
restrictions to health care coupled with the 
media attention and public awareness of 
health care programs raised my interest in 
the processes associated with residency 
training and the ultimate stages of under-
graduate medical instruction. My concerns 
relate to the following areas: relations 
between House and Teaching Staff (HS & 
TS), HS education, and the practice of 
medicine. 
Initially, my belief was that practicing 
medicine in the 1990's would be far more 
difficult than it ever has been. However, 
based on discussions with various physi-
cians who have traveled the road I will 
soon embark upon, I realize that the prac-
tice of medicine has been consistent over 
time and that practicing medicine is no 
more difficult now than it was then. 
Twenty-five years ago, relations 
between HS and TS were very formal. HS 
seldomly functioned in a relaxed atmos-
phere--instruction and learning occurred 
under pressure. The current generati_o~ of 
HS experiences a more humane association 
with TS; students learn in a less pressured 
atmosphere and receive more positive 
attention from TS. Now, HS are also more 
confident- this change in mentality may 
reflect being raised in the era of birth con-
trol; fewer children may result in a better 
environment for child development. 
Twenty-five years ago, no real system 
for teaching existed; learning was more 
dependent on individual motivation and 
initiative. Now, there is a system for teach-
ing HS. This system ensures that HS have 
been educated each day. The solidification 
of knowledge is no longer variable. 
Furthermore, whereas in the past counsel-
ing services lacked f~H HS, these s~rvices 
are now readily available to provide HS 
with appropriate advise. HS are now better 
prepared to be physicians. 
Twenty-five years ago, HS had few hol-
idays, received little pay, and ~ere on call 1 
in 2 nights. Few tests were available to con-
firm diagnoses and HS had to search for 
labs to perform these tests. Currently, HS 
receive a 6- to 7-fold increase in inflation 
corrected income, are on call 1 in 4, and 
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receive payment earlier in medical train-
ing. Financial hardships may be a thing of 
the past. HS now have access to an arma-
mentarium of tests and labs to perform 
these tests. On the other hand, 25 years 
ago, HS had more independence and a 
greater opportunity to learn through vol-
ume of patients seen. Now, HS have less 
exposure to fewer patients. As well, HS are 
now much more regulated and are held 
accountable for their choice of diagnostic 
tests. However, this fiscal responsibility for 
performing these tests is unique to the cur-
rent era-medicine has become more com-
plex and complex systems tend to require 
more regulation. 
Medicine is more fun to practice now 
than it was then-there is more to do, 
although less time in which to do it . 
Medicine is a profession that offers a mix-
ture of rewards and the maintenance of 
intellectual stimulation. The ultimate goal 
in medicine is the relief of suffering and 
beneficent contribution to the service of 
medicine. How proficiently and complete-
ly a physician can meet these objectives 
may depend on the clear establishment of 
the basic reasons for practicing medicine 
and the future goals involved in this prac-
tice. This establishment should result in a 
well-adjusted transition to the hospital set-
ting and a rewarding career. 
Before closing, I would like to say 
good-bye to a good friend and a fine 
editor. Shirley Lee was clearly the back-
bone of the Journal this year. I am sad that 
she is leaving at such a crucial stage in the 
evolution of the Journal-a publication she 
worked closely with. I am glad to have 
worked with her, I will miss her, and I 
wish her the very best in her career. Next 
year will be another leap in the develop-
ment of the Journal. The Journal will have 
more structure and will contain more rele-
vant information. I would like to welcome 
Shobana Patel (Meds '94) and Ross Mantle 
(Meds '95) to the Journal as Associate 
Editors. 
Jeffrey Politsky, 
Editor-In-Chief. 
IVIed Outreach 
We are nursing and 
medical students vvho 
are working to bring 
Infant Growth 
Monitoring and 
Nutritional Intervention 
Programs to Nigerian 
communities. 
please he .. , us 
eot'llinue CM.W PID-
Tax deductible dona:ions may be sent tn: 
Meet Outreach: 
Office of the Dean, Faculty of Madbne 
University of Western Ontario 
London, Ontario NSA 5C1 
or contact us for further information 
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Class Reports 
From the Barracks 
by Les Wright 
Meds '93 
G reetings all from the world of clerkship! Life goes on in the hos-pital/battleground that has 
become a home-away-from-hom e for 
most of us. Aside from a most interesting 
Medical School Formal, little has tran-
spired in class life since my last report. It 
seems most folks are looking forward to 
wrapping up this academic year within 
the next couple of months. However, our 
friendly Dean's Office does have certain 
deadlines coming up with respect to sum-
mer electives, so if this applies to you, 
take note. 
A class meeting in April provided an 
opportunity for certain courageous mem-
bers of our bunch to convince the few 
members present that they were the best 
candidates for our new class executive. 
Unfortunately, final results were not avail-
able at time of writing, so congratulations 
to all who had the nerve to place them-
selves under our scrutiny. 
If you want to do an internship in this 
province, you'll want to attend our May 
24th class meeting in UHB. someone 
from CIMS will be there to enlighten us 
regarding the brand-spanking new PGY-1 
programs to be offered to 1993 medical 
graduates in Canada. Gee Toto, it's a 
whole new, scary, postgraduate medical 
world out there! So folks, show up and be 
amazed, but remember - BE NICE! 
There's no point in killing the messenger. 
So until then, my friends, carry on in 
providing superlative patient care for 
which we will no doubt receive unequivo-
cal support from all segments of society, 
including a benevolent government 
which will surely reward us with fair 
renumeration, ample moral support, and 
unfettered professional freedom . After 
all, it is nice to keep our dreams and fan-
tasies alive! 
The JJ Report 
Justin Amann & Jeffrey Politsky, 
Meds '94 
JEFF: G' day Justin! 
JUSTIN: G'day eh! 
JEFF: I suppose that since this is the last 
class report of the year we should give 
our loyal readers a brief summary of this 
year's events. Why don' t you regale us 
with the first yarn. 
JU STIN: That would be my pleasure 
indeed! First off, Jon Izawa's wedding is 
fast approaching. So we decided to send 
him off early before people started study-
ing for exams. His stag on April 22 saw a 
great turnout. A muddy game of tackle 
football was followed by a BBQ, some 
pizza (most of which Ray ate), a keg of 
Labatt's finest (most of which Jon drank), 
and the obligatory "hockey" videos. Then 
Jon, dressed in prison stripes, dragged a 
ball and chain from bar to bar as he duti-
fuly downed the elixirs of health offered 
to him by his "friends." Apparently, 
police picked up what appeared to be an 
escaped prisoner on Concession #8 out-
side London later that night. 
JEFF: Wonderfully told. Speaking of 
weddings, we neglected to mention last 
issue that Lisa and Brian tied the knot 
over Christmas. A dozen or so people 
voyaged out to St. Thomas to celebrate 
the occasion. Most people got lost several 
times along the way and arrived just in 
time to hear "I do." Lisa looked radiant, 
Brain was dashing, and all had a blast at 
the reception. 
JUSTIN: Also an excellent story. Now we 
shall turn our attention to sports? 
JEFF: Indeed! Where for art our sports 
teams?!? Methinks they've gone astray. 
JUSTIN: Last year Meds '94 snagged the 
title in women's basketball and men's 
hockey. This year-zippo! Goose eggs! 
Nada! 
JEFF: The women's basketball team had 
problems getting everyone together, what 
with loss of players to the Canadian 
Olympic team (nyet!). The men's hockey 
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team, meanwhile, was racked with dis-
cord. After last year's glorious champi-
onship, the Team suffered from contract 
disputes, management problems, and 
spirited but non-cohesive play; Zane's 
unique answer to "stand-up goaltend-
ing;" forwards with dollar signs in their 
eyes; and anticipation of Paragon break-
fasts led to too many second place efforts 
and some violent indigestion. 
JUSTIN: Call them the Calgary Flames of 
the Meds League. The inner tube water 
polo team was on track for the champi-
onShip, but had to default a playoff game 
due to a shortage of 1 player. The coward-
ly opposition was too chicken to let us 
play shorthanded, so we had to forfeit. 
We played for fun, though, and clobbered 
them despite our nearsighted goalie (me)! 
JEFF: In a more anaerobic, or perhaps 
deoxygenated vein, Meds '94 fielded 
three full teams for the Meds relay. We 
were high on participation, high on 
enthusiasm, but plum empty on condi-
tioning. Meds '94 did not come first (or 
second), BUT the class raised a rack of 
clothes and a heap of food for the needy. 
JUSTIN: A social highlight to note was 
the Meds'94 pub at the spoke on April24, 
featuring Ramsey MacNay and his band. 
The Band had the whole joint rocking to 
danceable oldies and a few newies. 
Judging from everyone's state of mind 
you'd have thought this was the last bash 
before the crash. 
JEFF: Another event worth mentioning 
is the meds formal. It was the last time 
we'll see Meds '92 completely intoxicated 
and amnestic. Despite the tight quarters, 
all who went had fun. 
JUSTIN: On a sadder(?) note now, Sean, 
Jon R., Dan, and, Ken have moved out of 
67 Cavendish. Famous as a watering hole 
and BBQ centre for the past 12 months, 
the "Bam" is no more. The new tenants, a 
retired couple from Punkeydoodle 
Comers, plan to "plant a nice garden and 
drink Pepsi-our only regret in life is that 
we started drinking Pepsi so late in life." 
JEFF: I guess that takes care of the past. 
Perhaps we should mention something 
about the near future. Justin? 
JUSTIN: Certainly, by now most of us are 
looking forward to the summer. Those 
who aren't need help. NOW! The golfers 
have already been out for a month. Some 
of us have jobs, lucky souls. Some don't 
(lucky souls). Some are heading home, 
and some are heading abroad. Donna, 
comme d'habitude, is going to the 
Caribbean to spend sunsets with her 
hubby. Bill Plaxton and Alex Barron are 
touring the Pacific rim. 
JEFF: I guess we can expect to hear news 
flashes of how health care has dramatical-
ly improved in that region. 
JUSTIN: No doubt. Julie Jenner is off to 
Nigeria as part of Med Outreach, and 
many others are off to Europe. And Lisa 
Devries is doing an elective in Canada, an 
elective in the U.S. and then going to 
Europe to complete her triathlon. 
JEFF: Well sir, we certainly do know 
how to regale. Let's wish everyone a 
healthy happy summer, and a pot'o'luck 
on the June exams. Ciao J. 
JUSTIN: You bet. Bye for now. 
Time's A Wasting 
by Harsh Hundal 
Meds '95 
May 14, 1992. Time: 16:27 hr 
T he campus had emptied in late April, until all that was left were medical and dental students. It 
seemed barely bearable until the cold rain 
came! The grey clouds reflected the 
stuck-in-school atmosphere that the class 
seemed to be marinated in. 
Then suddenly, last Thursday, the 
clouds cleared! It was as if on cue for the 
class picnic in Gibbons Park, which was 
organized by Natalie Needham, Ambrose 
Au, and Bernard Lawless. There were 
softball, volleyball, and exhibition free 
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style wrestling matches courtesy of Brian 
Bell. Pramod, overcome by the situation, 
worked his ACL repair to the max! 
The only clouds at the picnic were 
due to propane depletion, but that was 
remedied! Ambrose and I made a tour 
of local propane dispensaries in the 
Quest for Gas! In an hour our search 
bore fruit and knowledge. (did you 
know propane can cause frostbite?) 
Then like PMNs attracted by chemotatic 
factors (read: hamburger scents) at a site 
of infection, the class descended on the 
grills. 
People talked about time! It seemed 
not that long ago that we perspired 
through the MCAT. It was strange see-
ing people all dressed-up and nervous 
coming for interviews. Were we like 
that? Was so much at stake? The first 
day seems so far away and yet not that 
long ago. There is the sneaking suspi-
cion that time is speeding up . Yes, 
someone has definitely been tampering 
Health care has a special place 
in our new headquarters. 
Our new 'Ro-che' CJn.l<han headquarters .tllow' '" 
to 1nregr.ue our opcr.Hiorh .tnd to .KI..'l.'lerJ£t' our 
conrrihu tJOn to rhc hl·Jith '-·,uc mdu-.rn· 111 tht' 1990~. 
The cornerstone of our commHmt·Tn 1~ tht· 
l'nha rKnJ ~t.·rn..:c wl"'ll ht· a hie to prondt' ~~~we hutiJ 
on the srron~ found.HIOil ot lllllO\' .HI\'l' product.., 
'Roche' hJs mrroduced ro C.mada. 
@. HoHmann-La Roche L1m1ted 2455 Meadowpme Boulevard ~ M1SS1ssauga. Ontano LSN 6L7 
with the space-time continuum! 
Perhaps we can launch an expedition to 
find the Time Bandit!!! 
However, it is now time to study for 
the final set of exams before summer. 
Like moles, everyone has found their 
favourite study burrow, whether it is a 
nook in Taylor Library or a couch at 
home. Unbelievable, three weeks before 
exams people are studying! I don't 
think I've ever begun studying so early 
in my life! 
For now it's study, study, study even 
though the sunshine beckons. For now 
it's biochemistry trivial pursuit com-
bined with the pathological slide show. 
But soon there will be time to laze in the 
sun, time to go on a hike, and time not 
to even think of medical school! But for 
now it is time to end this article and do 
some real work, rats. Abdomen here I 
come! 
•if 
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MEDICAL VOCABULARY 
This section is designed to test and expand your knowledge of medical 
terminology. How many items can you correctly define? 
Scoring. [1 3-15]=Superior knowledge; [1 D-1 2]=Above-average; [8-9]=Adequate; [5-?)=Fair; [1-4]=Sub-par. 
1. Plagiocephalic: 
a) asymmetrical, twisted head; 
b) cortical nodules; 
c) pain in the head; 
d) degeneration of parietal lobe gyri. 
2) Gastradenitis: 
a) tooth ache associated with increased 
acidity due to gastroesophageal 
reflux; 
b) inflammatory lesion of adrenal 
glands; 
c) inflammation of stomach glands; 
d) peripheral neuritis involving tibial 
nerve. 
3. Holoacardius Acormus: 
a) perforation of right atrial septum; 
b) monozygotic twins joined by an 
enlarged heart; 
c) imperfectly formed free twin fetus 
missing caudal body parts; 
d) malformed heart without recogniz-
able chambers. 
4. Pedomorphism: 
a) processes of normal development of 
feet; 
b) child-like appearance; 
c) in utero formation of multiple feet; 
d) evolution of infantile body character-
istics into adult organism. 
5. Powassan Virus: 
a) encephalitic virus indigenous to 
Ontario; 
b) second most common cause of viral 
gastroenteritis in South America; 
c) zoonotic virus predominantly found 
in China with panda bears as the pri-
mary host; 
d ) asymptomatic viral infection first 
identified in zoo personnel due to the 
bite of panda bears carrying the 
virus. 
6. Zymosis Gastrica: 
a) initiation of the process of neoplasia 
in the stomach; 
b) abnormal division of gastric cells; 
c) contagious disease of the stomach 
associated with microorganism 
activity; 
d ) viral inflammatory gastrointestinal 
disorder characterized by sour 
smelling stools and watery diarrhea. 
7. Acute Yellow Atrophy: 
a) pathological term describing the 
shrunken yellow liver of patients 
who have suffered from fulminant 
hepatitis with massive necrosis of the 
liver; 
b) uncommon fatal complication of viral 
hepatitis; 
c) atrophy of liver due to toxic hepatitis 
resulting from ingestion of CCl4, 
amanita phalloides, or fluorinated 
hydrocarbons; 
d ) all of the above; 
e) none of the above. 
8. Yaws: 
a) whole body spirochaetal infection 
associated with tropical climates; 
b) bacterial infection with an initial 
granulomatous lesion appearing at 
the site of inoculation usually in the 
lower leg or foot; 
c) infection with a tertiary stage that is 
predominated by gummatous and 
destructive bone lesions after several 
years; 
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d) all of the above; 
e) none of the above. 
9. Commiphora: 
a) type of "smelling salts" used to 
arouse patients from loss o f con-
sciousness; 
b) species of tree from which the anti-
flatulent myrrh is derived; 
c) infection in which the causative agent 
is shaped like a comma; 
d) a toxin found in seal meat often caus-
ing a acute shock syndrome in Inuits. 
10. Monteggia Fracture: 
a) fracture of the ulna; 
b) fracture due to malignant process; 
c) fracture of femur passing through the 
greater trochanter; 
d) fracture due to weakening of bone 
associated with tabes, paresis, etc. 
11. Metaphrenia: 
a) condition of impaired mentation 
associated with Hunting ton ' s 
Disease; 
b) syndrome of hyperactive, irra tional 
behaviour symptomatic of the manic 
phase of bipolar depression; 
c) mental condition characterized by 
loss of interest and self-aggrandise-
ment; 
d) "drug effect" associated with 
amphetamine withdrawal. 
12. Bozzolo's Sign: 
a) permanent retraction of the chest in 
the precordial region signaling an 
adherent pericardium; 
b) dilatation of the heart as a sign of 
pulmonary tuberculosis; 
c) severe pain in the left should er in 
some cases of a ruptured spleen; 
d) pulsation of nasal arteries indicating 
thoracic aortic aneurysm. 
13. MDA (3,4-methylenedioxyampheta-
mine): 
a) tree bark extract that causes with-
drawal into a trance with dreamlike 
imagery often coloured blue, purple, 
or green; 
b) psychedelic agent that produces emo-
tional effects more profound than 
perceptual ones-feelings like love, 
joy, lust, anger, terror, despair, and 
loneliness become magnified to a 
degree of intensity rarely experienced 
in daily life; 
c) synthetic psychedelic "love drug" 
that produces feelings of esthetic 
delight, empathy, serenity, joy, 
insight, and self-awareness without 
perceptual changes, loss of control, or 
depersonalization; 
d) drug that brings back lost childhood 
memories-user feels as though 
he/she is a child again while still 
remaining aware of present sur-
roundings; 
e) c) & d). 
14. Teleopsia: 
a) visualization of objects that are closer 
than they appear; 
b) difficulty measuring the distance of 
far away objects; 
c) difficulty seeing objects at a distance; 
d) visions in which objects even at a 
great distance are seen in three 
dimensions. 
15. Lochioschesis: 
a) abnormal profuse discharge of lochia; 
b) distention of the uterus by retained 
lochia; 
c) disease of horses, cattle, and sheep 
due to poisoning associated with con-
sumption of the locho plant, marked 
by locomotor disturbances, trem-
bling, and depression; 
d) retention of post-partum vaginal dis-
charge. 
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ANSWERS TO VOCABULARY 
1) Plagiocephalic 
a) Unsymmetrical and twisted condi-
tion of the head due to irregular clo-
sure of cranial sutures. 
2) Gastradenitis 
c) Also called gastroadenitis. 
3) Holoacardius Acormus 
c) Imperfectly formed free twin fetus 
lacking the caudal part of the body; the 
vascular systems of the two fetuses are 
connected, and the circulation is 
accomplished solely by the hear of the 
more perfect twin. 
4) Pedomorphism 
d) Retention in adult organism of high-
ly progressive bodily characters which 
at an earlier stage of evolutionary his-
tory were actually only infantile. 
5) Powassan Virus 
a) Tickborne virus isolated from a fatal 
case of encephalitis in Ontario, Canada; 
closely related to Russian spring sum-
mer encephalitis virus. 
6) Zymosis Gastrica 
c) Infectious disease marked by the for-
mation of organic acids in the stomach, 
due to the action of yeasts. 
7) Acute Yellow Atrophy 
d) Also called Budd's Jaundice, 
Rokitansky's Disease. 
8) Yaws 
d) Usually non-venereal systemic infec-
tious disease caused by spirochaete 
Treponema Pertenue and most com-
monly occurring in children in tropical 
regions such as Equatorial Africa, West 
Indes, and tropical areas of America 
and the Far East. 
9) Commiphora 
b) Genus of trees of the East Indies and 
Africa, some species of which yield 
myrrh (an oleo gum-resin used as a 
carminative and a topical oral stimu-
lant). 
10) Monteggia Fracture 
a) Fracture of the proximal half of the 
shaft of the ulna, with dislocation of 
the head of the radius. Sometimes 
called a parry fracture because it may 
occur subsequent to attempts to fend of 
blows with the forearm. [b) Neoplastic 
Fracture; c) Pertrochanteric Fracture; d) 
Neurogenic Fracture.] 
11) Metaphrenia 
c) Term introduced by Staercke to 
describe the mental state where inter-
ests are withdrawn from the family or 
group and toward personal gain or 
aggrandisement. 
12) Bozzolo' Sign 
d) Visible pulsation of the arteries 
within the nostrils thought to be 
indicative of an aneurysm of the tho-
racic aorta. [a) Bouillaud's Sign; b) 
Grossman's Sign; d) Kehr's Sign.] 
13) MDA (3,4-methylenedioxy-
amphetamine) 
e) Synthetic methoxylated ampheta-
mine with psychedelic properties. It is 
related to safrole, which is contained in 
oil of sassafras and oil of camphor as 
well as in nutmeg. MDA has been 
available on the illicit market for the 
past 25 years. [a) Hanna Alkaloids; b) 
LSD.] 
14) Teleopsia 
a) Visual disturbance in which objects 
appear to be farther away than they 
are. 
15) Lochioschesis 
d) Retention of the vaginal discharge 
that takes place during the first week 
or two after childbirth. 
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THINKING ON YOUR FEET 
''Thinking On Your Feet" is an exercise designed to test your clinical decision-making 
skills based on a case presentation. Below is an exciting patient history with physical examina-
tion and laboratory results. Answers may be found on page 80 or within the case itself. 
Although this section is called ''Thinking On Your Feet," thinking is acceptable in any position. 
Answer the questions in sequence. Please do not peek at the answers prematurely-this would 
not be ethical. Compare your responses with those of the case presenter. Award yourself one 
point for each match. 
Scoring: 
85- 100% - Excellent. Patient is recovering nicely; 
72-84%- Strong Work. Patient is recovering-minor complications; 
59-71%- Good Eye. Patient likely to survive-some disfigurement; 
40 -58% - Fair. Patient requires critical care & close monitoring; 
0-39% - Uh-Oh. Red alert-emergency crisis-check A-B-C's. 
FEVER IN A YOUNG CHILD 
A four year old girl had been unwell for two days with intermittent fever and occasional vomiting. On 
the day of admission she had an episode 
in which she stared blankly, her speech 
was slurred and there were jerking move-
ments of the right face and upper arm for 
30 seconds. On the way to hospital in 
ambulance she had a further episode in 
which her left arm and leg became stiff 
followed by jerking movements lasting 30 
seconds. Two further episodes occurred 
on arrival in the emergency room. 
STOP PLEASE AND ANSWER THESE 
QUESTIONS: 
1) As the emergency room physician, what 
would be your immediate concerns? 
2) What immediate investigations and treat-
ment would you perform? 
PLEASE CONTINUE ... 
Examination results : HR 140; BP 
110/60; RR 20; temp 40.4°C; pupils nor-
mal; fundi normal; no neck rigidity. She 
was very sleepy but could be roused to 
say single words. Deep tendon reflexes 
were generally 2+ and plantars were bilat-
erally downgoing. No obvious cerebellar 
abnormality was seen. Sensation to tickle 
intact. General examination revealed no 
lymphadenopathy; abdominal examina-
tion revealed no organomegaly and there 
was no rash. 
STOP PLEASE AND ANSWER THIS 
QUESTION: 
3) What is your differential 
diagnosis?PLEASE CONTINUE ... 
The following investigation results 
have returned: CBC, normal apart from 
lymphocyte count of 2.4 X 109 /L; Na+ 129 
Jlmol /L; Cl- 94 mmol/L; HC03- 23 
mmol / L; anion ga_r 12 mmol/L; ca++ 
2.17 mmol/L; Mg+ .83 mmol/L; AST 6 
Jlmol/L; NH3 44 mmol/L; glucose 8.2 
mmol/L; blood gases normal; urinalysis 
normal; blood culture normal. 
CSF revealed a WBC of 20 (lympho-
cytes 78%, neutrophils 5%, monocytes 
17%); 15 RBC; glucose 4.4 mmol/L; pro-
tein 222 mg/L. 
STOP PLEASE AND ANSWER THIS 
QUESTION: 
4) Explain the low plasma sodium. 
PLEASE CONTINUE ... 
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(Figure lA) 
The unenhanced CT scan (figure 1) of 
the head showed a hypodense lesion in 
the right temporal lobe with uncal hernia-
tion and obliteration of the right middle 
cerebral artery and some ill-defineden-
hancement within the hypodense area in 
the temporal lobe. 
Impression: focal encephalitis? astro-
cytoma? 
She was treated with Acyclovir 50 
mg/kg/ day. One dose of mannitol did 
not improve her symptoms. 
Dexamethasone and i.v. fluids were insti-
tuted. The cause of her problems was 
explained to her parents. Her mother 
asked the following questions: Could 
other members of the family could 
acquire the same problem? What would 
be the outcome for her daughter in terms 
(Figure 1 B) 
of permanent brain damage? How long 
would her daughter be in the hospital? 
STOP PLEASE AND ANSWER THIS 
QUESTION: 
5) How will you answer this mother's ques-
tions to allay her and the family's fears? 
PLEASE CONTINUE ... 
Over the next 48 hours the patient 
became much more alert and her person-
ality returned to normal. She developed 
minimal weakness of the left side of the 
face, left arm, and leg, although she was 
able to walk without difficulty. She has 
been left with these minor left-sided 
signs. 
U.W.O. Medica/Journal 61 (3) 1992 -------------------- 77 
ANSWERS TO CASE STUDY 
1) Ensure vital signs are stable (A-B-C's) . 
2) Do a finger prick glucose; start an i.v. 
obtaining blood for other investigations at 
the same time; start an anti-convulsant-
phenytoin or phenobarbital (i.v.). 
3) a) viral encephalitis (most likely herpes 
simplex); b) atypical febrile seizures; c) 
meningitis (unlikely because of lack of 
meningeal irritation); d) biochemical or 
metabolic disturbance [hyponatremia, 
hypernatremia, hypercalcemia, liver or 
renal failure, as well as a rare metabolic 
disorder can all present with focal neuro-
logical symptoms or signs but are extreme-
ly unlikely because the seizures were brief 
and stopped spontaneously] ; e) space 
occupying lesion (glioma), but un likely 
because of sudden onset of symptoms and 
her systemic illness would not be 
explained . 
4) a) she may have been given electrolyte-
poor fluids in the prvious 24 hours; b) 
SIADH; c) laboratory error; d) blood may 
have been drawn through a line contami-
nated by i.v. fluids. 
5) a)there is no evidence that herpes sim-
plex encephalitis spreads to other family 
members; b) the outcome can be devastat-
ing and the major factor in improved out-
come is the delay in treatment. 
Parmer. 
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NOTES 
I 
MEDCOM 
solutions 
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computer billing system people 
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f1ct1on -and the last thmg you need when 11 comes to billing systems. 
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backyard: Medcom Solutions to be spec1flc. Our Epsilon B1llmg Software is 
recommended by Phys1c1ans and clin1cs throughout Southwestern Ontano. 
Our new Eps1lon Bas1c B1llmg Software IS perfect for Surgeons and smaller 
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Over the past f1ve years. we've become a key source of software and 
expert1se for the local healthcare profeSSIOn. The Eps1lon program IS m-
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you don't need 11 any more. That's a comm1tment we support completely. 
Medcom Solutions Rock solid billing software - from a computer 
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INTERPRETATION OF CERVICAL SPINE 
RADIOGRAPHS IN ADULT TRAUMA VICTIMS 
Keyanoosh Hosseinzadeh , Meds '92 & David Pelz, M.D. 
Abstract 
A complete and systematic interrretation of cervical spine radiographs is 
an important face t of the evaluation o blunt trauma patients. Th is evaluation is 
dependent upon the technical accuracy and the clin ician 's ability to correlate 
actual and radiographic anatomy in each proiection. 
Introduction 
M ost radiologists and referring physicians would agree that no examination causes more diffi-
culty and uneasiness than that of cervical 
spine in the acutely traumatized patient. 
The interpretation of cervical spine radi-
ographs (CSR) is a requisite for all emer-
gency physicians, which ensure appro-
priate diagnosis and management of cer-
vical spine injuries, and prevents the 
development of any neurological insult or 
progression of existing deficits. The sub-
tlety of many CSR findings necessitates an 
unhurried, methodical approach to CSR 
interpretation if injuries are to be correctly 
identified . 
The goal of this paper is to provide a 
complete and systematic method of evalu-
ating each area of the cervical spine and 
to provide anatomically correlated infor-
mation to assist in the identification of the 
individual portions of neural arch in each 
projection. 
General Anatomic Considerations 
The cervical spine contains seven cer-
vical bodies. The C1 (atlas) and the C2 
(axis) vertebrae are distinct and differ 
from the lower five elements. The atlas is 
a ring-like structure characterized by the 
absence of a vertebral body. It contains a 
posterior arch, lateral masses and an ante-
rior arch. In comparison to other cervical 
vertebrae, the atlas contains no pedicles, 
laminae, or true spinous processes. The 
axis differs from the lower five cervical 
vertebrae by virtue of the odontoid 
process (dens), an upward extension of 
the body of the axis that serves as the piv-
otal point of the atlanto-axial rotation. 
Except for variations of C1 and C2 as 
noted, the remaining cervical vertebrae 
each contain a single body and spinous 
process, paired transverse processes, 
foramina transversaria through which the 
vertebral arteries pass, superior articular 
facets, inferior articular facets, laminae, 
and uncinate processes. Soft tissue struc-
tures are important to cervical tability 
and motion, and their disruption is an 
integral component of cervical trauma. 
The strong anterior longitudinal ligament 
extends from the anterior surface of the 
axis to the sacrum. The posterior ligament 
complex consists of the supra- and inter-
spinous ligaments, articular capsule of the 
interfacetal joints, the ligamentum flavum 
that connect the laminae of adjacent verte-
brae and the posterior longitudinal liga-
ment which is closely adherent to the pos-
terior surface of vertebral bodies and 
disks. The cause of cervical spine instabili-
ty can be either purely ligamentous (espe-
cially posterior ligament complex), purely 
bony, or any combination of the two. 
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Selection of Radiographic Views 
The three view CSR series (lateral, AP, 
and open-mouth odontoid views) has 
been considered the standard "trauma 
series" 1. Flexion-extension lateral radi-
ographs offer indirect evidence of dam-
aged ligamentous structures by demon-
strating abnormal translation of one verte-
bral body over another. In the face of nor-
mal three view CSR series, cervical spine 
instability may be present2, and indica-
tions for flexion-extension views include 
persistent severe neck pain1 and history 
or clinical evidence of a flexion or a com-
bined flexion-extension injury3 . This 
examination is carried out, under direct 
physician supervision, in a cooperative 
and neurologically intact patient. 
Natural Lateral View (Figure 1) 
The cross-table lateral radiograph is 
the first study that should be obtained on 
the acutely injured patient4. The cardinal 
rule of the three-view CSR series is that all 
s~ven. cervical vertebrae must be fully 
vtsuahzed on the non-rotated lateral radi-
ograph with adequate viewing of the C7-
T1 interface. Failure to visualize this inter-
face requires alternate views such as a 
Swimmers type or a supine oblique view. 
The lateral film is the initial film to be 
cleared before further films are taken. On 
the lateral projection, the usual ABC's 
(alignment, bones, connective tissue, soft-
tissue spaces) should be observed . The 
following elements and parameters are 
important to note: 
i) Prevertebral soft tissues (PST): 
Prevertebral soft tissue swelling in a 
patient with acute cervical spine trau-
ma (CST) may reflect edema and hem-
orrhage and may be the only radi-
ographic sign of trauma, in particular 
ligamentous injury. Current recom-
mendations for adults cite thickness of 
the PST anterior to C3 greater than 7 
F"~gure 1. Normal lateral view of adult C-
spine. Legend: small anvws, anterior 
and posterior cortices of the vertebral body; 
curved arTOWs, superior and inferior end-
plates; open anow, transverse processes; 
reversed arTOW, incompletely visible pedi-
cles; arrowheads, superior and inferior 
facets of an interfocetal joint; large obr~que 
anow, posterior laminar line. [From Harris 
& Ediken-Ntonroe, p. 25 (1987) .]6 
mm (normal range 3-7 mm) and 
greater than 22 mm at the level of C6 
as abnormals. Also of note is that the 
air-soft tissue interface is normally 
sharp and distinct, rather than indis-
tinct, as usually occurs with edema 
and hemorrhage. Compromise of the 
. . an:.vay can thus be life-threatening. 
11) Altgnment: The following factors 
should be considered: a) alignment of 
the anterior and posterior borders of 
the vertebral bodies, with the latter 
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limited to only 1 mm as acceptable 
subluxation in adults; b) alignment of 
the posterior margins of the articu_lar 
processes (connectin~ the p~ster~or 
margins of the supenor and mfenor 
articular facets); c) alignment of the 
spinolaminar lines (defining the pos-
terior margin of the spinal neural 
visualized and the contiguous facets 
are normally parallel. Since lateral 
films are not usually positioned per-
fectly, overlap exists in right and left 
facets at each level which is uniform. 
However, an abrupt change in the 
amount of overlap at distinct levels 
indicates abnormal rotation. 
canal and forming the 
anterior margins of the 
spinous processes). 
ormal alignment 
This p per receive d the Anterior-Posterior Odontoid 
G . H . M c G u f f i n View 
should be parallel fol-
lowing the normal 
smooth lordotic curve of 
the cervical spine in lat-
eral neutral flexion and 
Scholarship in Radiology. 
1992 . Dr. D . Pelz i an 
associat e professor in 
th e departm nts of 
extension. 
Hyperextension and 
flexion injuries and 
acute disc herniation 
can result in loss of the 
diagnostic radiology & 
An open mouth view i 
utilised to evaluate atlanto-
axial articulation. Patients 
who are rigidly mobile or 
uncooperative can undergo 
a modified Waters view. 
The following observations 
of this view are important: 
nucle r m dicine. 
University Hospital . 
Unive rsity of western i) The dens sits symmetri-
cally between the lateral 
masses of C1. normal lordotic curve. Ontario. Muscle spasm in associ- ii) Proper alignment of the latera~ edges 
of the C1 articular masses With the 
edges of the C2 superior articular 
facets. The must be symmetrical. 
ation with CST and improper patient 
positioning can also cause thi~ loss. 
The lordosis is normally absent m 20% 
of patients in the neutral positio!'. 
iii) Interspinalis and Interlammar Distance: iii) Bifid spinous process of C2 is in the midline. The distance between adjacent spin-
ous processes is uniform at all levels. 
A marked gap at one level suggests 
posterior ligamentous injury; this 
finding would be supported by an 
abnormal fanning of the spinous 
processes. 
iv) Anterior Atlanta-Dental Interval: 
Normal relations between the posteri-
or surface of the anterior arch of the 
atlas and the anterior surface of the 
dens is maintained by the transverse 
atlantal ligament and should not 
exceed 3 mm in adults6 in lateral neu-
tral , flexion, and extension radi-
ographs. Greater than 3 mm suggests 
disruption or laxity of the ligament. 
v) Bony Stru cture: This consideration 
applies to each vertebral body and 
intervertebral disc space. 
vi) Articular Facet Joints: The superior and 
inferior articular facets should be 
iv) Two superimposition artifacts are 
common-"pseudofractures" of the 
dens caused by the cleft between the 
incisor teeth and the inferior margin 
of the C1 posterior arch. 
Anterior-Posterior View (Figure 2) 
This projection best demonstrates the 
lower cervical vertebra. The parameters of 
interest in this view include the following: 
i ) Correct vertical alignment of the cen-
tres of the spinous processes. 
ii) The smooth symmetrical alignment of 
the lateral margins of the articular 
masses, the "lateral column." 
iii) The uncinate processes and joint 
spaces of Luschka. 
iv) Bony structure of the vertebral bodies. 
v) Margins o f the air shadow in the 
upper trachea and subglottic area . 
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Figure 2. Normal anteroposteri-
or view of the lower (-spine. 
~ arrows, superior and 
inferior endplates; asterisk, unci-
nate process; open arrow, joint 
of Luschka; p, spinous processes in 
midline; arrowheads, smoothly 
undulating cortical "margin" of the 
lateral columns . [From Harri~ & 
Ediken-Monroe, p. 28 ( 1987).]0 
F".gure 3. Lateral neutral radi-
ograph demonstrating anterior sub-
luxation. 
Figure 4 . Lateral neutral radi-
99raph demonstrating Hangman's 
fracture fT ype II). 
Other Views 
In addition to the standard CSR 
series, some Emergency Departments 
add right and left portable supine 
oblique views, which enable visualiza-
tion of the intervertebral foramina and 
their bony margins, as well as evaluation 
of the integrity of the articular masses 
and their foramina. With flexion-exten-
sion views particular attention is given 
to an increase or reduction of inter-
spinous distance. The facet joints are 
also evaluated. 
Cervical Spine lniuries 
Although various classification of 
injuries exist, different injuries are 
caused by a single predominant force 
vector such as flexion, extension, vertical 
compression, lateral flexion, or any com-
bination of the forces. Figure 3 repre-
sents an acute hyperflexion injury 
caused by limited disruption of the pos-
terior ligament complex. It is manifested 
radiographically by the following char-
acteristics: i) localized hyperkyphotic 
angulation at C4-C5; ii) anterior rotation 
of C4 with anterior displacement, anteri-
or narrowing, and posterior widening of 
the C4-C5 disk space; iii) anterior dis-
placement of the inferior articulating 
facet of C4 with respect to its contiguous 
subjacent facet; iv) widening of C4-C5 
interspinous distance (fanning). These 
findings are accentuated on flexion 
films, and there is delayed instability in 
20 % posterior ligamentous healing. 
Figure 4 represents a hyperextension 
injury, Type II Hangman's fracture. 
Typically, it is an unstable bilateral frac-
ture of the pars interarticularis of C2, 
with anterior displacement of C2 
(greater than 3 mm). Figure 5 represents 
a Type III odontoid fracture. The open-
mouth view demonstrates a fracture of 
the superior portion of the body of C2 
with involvement of the right superior 
articulating facets of C2. This injury is 
mechanically unstable. 
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Conclusion 
The interpretation of CSR is an impor-
tant facet of the evaluation of blunt trau-
ma victims. The diagnostic accuracy of 
CSR i dependent upon the technical 
accuracy and the clinician's ability to cor-
relate the actual and the radiographic 
anatomy in each projection . Adequate 
visualization of the C7-T1 di k space 
should be stressed to ensure a complete 
radiographic evaluation. Plain film 
tomography and computed tomography 
(CT) can be used for such a purpose. 
Although CT i not a creening examina-
tion, CT allows axial di play of the spine. 
Computed tomographic examination is 
preferred where plain CSR studies are 
either equivocal or normal, but clinical 
suspicion remains high7. If the clinician or 
student is uncertain of his or her interpre-
tation, then either a radiologist, neuro ur-
geon on call, or other emergency room 
physician should be consulted. 
Figure S. Anteroposterior odontoid radiograph 
demonstrating Odontoid fracture (Type Ill). 
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The Symbolism of the Serpent and the Staff 
Introduction 
The Caduceus of Hermes and the Staff of Aesculapius are used inter-changeably in Western medical her-
aldry. Both emblems originated in 
Greece. The Caduceus of Herme , consists 
of a winged taff entwined by t\vo snakes 
.------------.. (fig. 1 ). The 
Staffof 
Ae culapius 
depicts one 
snake and a 
wingle s 
taff (fig.2). 
The se r-
pent, pre-
'--------------' sent in both 
Fig. 1 emblems, is 
a symbol 
\Vith contradictory attributes. Various 
cultures have used the serpent to repre-
ent strength, resurrection, \·Vi dom, femi-
ninity, a well as primordial and co mic 
force 1. For example, in the Judea-
Chris tian tradition, the serpent i often 
associated with evil. Christ, howeve r, 
told his disciples to be "wi e a er-
pents, and harmless as dove "(Matthew, 
10:16). Further, Moses "made a erpent of 
David Fisman, Meds '94 
brass, and put it upon a pole; and it came 
to pass that if a serpent had bitten any 
man, when he beheld the serpent of bra , 
he lived" ( umbers 21 :9). Thus, the er-
pent can be representative faith, healing, 
and good will. Perhaps this is how the 
serpent ha become part of an emblem 
that represents medicine, idea llv a benev-
olent profession. -
Both the Caduceus of Hermes and the 
Staff of ~---------~ 
Aesculapius 
have inter-
esting histo-
nes. Thi 
pape r will 
outline th e 
histori e of 
each and 
their as oci- .__ __________ _j 
ation \vith Fig. 2 
medicine. 
The Caduceus 
The caduceus came to represent medi-
cine much later than the staff of 
Aesculapius. In fac t, its associa tion with 
The Oxbury Mall Medical 
Clinic can offer established 
Physicians and new Physicians 
alike, an excellent business 
location. 
Physic ians will benefit from a 
pleasant office environment, 
featuring: 
• First Class Office Finishes 
• Individual Offices and 
Examination Rooms 
• Pharma Plus Drugmart 
• On-site Laboratory Facility 
• Plentiful Free Parking 
• Exterior Moll Signage 
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medicine is very recent, relati,·e to its age 
as a symbol. It i possible that its use as a 
medical vmbol result from it confusion 
with the staff of Aesculapiu I as the classi-
cal Greek caduceus had no relation to 
medicine at all. 
The oldest known caducei originated 
in Babylon about four millennia before 
Christ2'. In clas ical Greece, the caduceus 
was the ymbol of Herme , me enger of 
the gods. As an attribute of Hermes, the 
Greek caduceu came to represent all of 
Herme ' qualities, and all of hi functions, 
not simply that of messenger3. 
Ultimatelv, the Caduceu evolved to 
represent al l 'of Hermes' a ttributes, not 
just that of being a messenger. Within a 
few hours of hi birth, Hermes tole 
Apo ll o's oxen and became the god of 
thieves. Hermes \\' CIS a I so the god of 
fraud and perjury, as well as the god of 
commerce, wealth, and luck. Hermes was 
verv clever and is credited with the inven-
tiOI; of the lvre, (also a few hours after 
being born), and music, as well a astron-
omy, letters, numbers, gymnastics, boxing 
wei§ht and measures, and the olive 
tree . Thus, the caduceus is a svmbol of 
messengers, of money and comlnerce, of 
cunning, and of thie,·ery; these associa-
tions may explain why the Caduceus is 
found on the coats of arm of manv 
I 
:ated at the intersection of 
ford Street and Highbury 
enue. the Oxbury Mall 
Ktical Clinic will benefit 
Occupancy for the Oxbury 
Mall Medical Clinic is sched-
uled for Fall 1992. 
For further details regarding 
this exciting business location 
opportunity. contact 
Michael Webster at: 
'Tt 
s proximity to Fanshawe 
:ollege. the London 
1dustrial Business Park and 
1e growing northeast 
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The caduceus does not rep resent 
much that the medical profession would 
be proud to live up to, a lthough the asso-
ciation with commerce is apt in an age of 
high-tech interventions and resource allo-
cation. 
The caduceus' current usage as a med-
ical symbol is often erroneously traced 
back to the book plate of Johann Froben, a 
15th centu ry Sv.•iss printer (fig.3). 
Frob en ' s ,----------------., 
book plate 
was deco-
rated with 
a caduceus, 
and an in-
scription 
from the 
book of \1 at thew: L._ __________ ___, 
Fig. 3 
"Be ye wise 
as serpents, 
and gent le as doves" (Matthew 10:16). 
The association between the caduceu and 
medicine is ometimes said to ha ve arisen 
because Froben was a medical publisher6, 
although only one of Froben's 256 pub-
lished books (Plutarch's Preservation of 
Good Health) \·Va medical 7. The 
Caduceus has also been traced to the 16th 
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century. 
William Buttes, the physician to King 
Henry VIII, was granted a coat of a rms 
containing a caduceus in 1533. However, 
there i no indication that this caduceus 
was intended as a medical symbol. Sir 
William Harvey, (1578-1657), had a coat of 
arms that was very s imilar to the 
Caduceus. Harvey's "stemma" consisted 
of two serpent wound around a candle, 
.-------------., the bottom 
of which 
was g ras-
ped by a 
h a n d 
(fig.4)8. 
The use of 
th e cad uc-
eus as a LF-ig ___ -l_________ _J m e d i c a I 
symbol 
seems to have 
begun in the 17th century. The Caduceus 
appeared in the crest of the surgeons of 
Danzig in 1633, and at the University of 
Coimbra in Portugal toward the end of the 
17th century9. 
Unfortunately, littl e information is 
available about the Danz ig Caduceus. 
The origins of the Caduceus in Coimbra 
relate to a culpture entitled " La 
Medicine", commissioned at Coimbra 
near the end of the 17th century. A 
sculptor, Claude de Laprade, created this 
work which features a youn g woman 
with an open book in one hand and a 
caduceu without wings in the other. 
Perhaps de Laprade imply confused the 
caduceu with the staff of Aesculapius. 
At about the time the sculpture was com-
pleted, a decorative motif featuring a pile 
of books and a winged caduceus, was 
painted on the ceiling of the University 
Chapel by Francisco Ferreiro de 
Araujo10_ Perhaps one artist misled the 
other as to the meaning of the symbol. 
The mo s t likel y origins of the 
caduceus as a medical symbol in the 20th 
century are found in the frontispiece of 
the 19th century medical publisher John 
Churchill. A Caduceus appeared on the 
title page of Churchill's books; the two 
snakes were labelled " Medicine" and 
" Letters" re pectivel y. Above the 
caduceu the words "Irrupta tenet copu-
la" ("an unbreakable bond unites") are 
written, which were taken from a line by 
Horace: " Happ y are the y, whom an 
unbreakable bo nd unite ." Obviou ly, 
Churchill mod ifie the caduceus to rep-
resent the importance of medical pub-
lishin g. Thi appearance of the 
Caduceus on the title page of each text 
printed by a major medical publisher 
may have established the caduceus as a 
medical symbol. 
In 1856, the caduceu became the 
insignia worn by medical officers in the 
United State military 11 , and from this 
point on, it u e as a medical symbol 
became wide pread. 
The StaH of Aesculapius 
This i a more appropriate emblem for 
use by the medical profession, since it 
originated from Aesculapius, the Greek 
god of medicine. Controver y exists as to 
whether Ae culapius wa always consid-
ered a god, or whether he was an actual 
physicia n deified over time as legend 
grew up around his healing abilities12_ 
The latter idea seems more plausible, as 
temple were not built to Aesculapius 
until long after he was first mentioned by 
Homer as a great healer. 
Aesculapius was said to be the son of 
Apollo, and a yo ung princess named 
Coronis. When Coronis fell in love with a 
young mortal named Ischys Apollo grew 
jealous and a ked Artemis (goddess of 
fidelity) to punish Coronis. Artemis com-
plied , killing Coronis with an arrow. 
However, as Coronis lay on her funeral 
pyre, Apollo apparently grew sentimen-
tal- he swoo p ed down to rescue the 
child from her womb and then aban-
doned him on Mount Titthium. 
The infant Aesculapiu wa nurtured 
by a goat and protected by a dog. After 
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the passage of some years, Apollo 
returned to claim his son. He took the 
boy to Thessaly, to the cave of Chiron the 
centaur. Chiron taught the child the art of 
healing and the properties of various 
herbs. 
Aesculapius left his master, and 
became a great healer. He married a 
woman named Epione, and had about ten 
children, two of whose names, Hygeia 
and Panacea, are still familiar today. 
Aesculapius became so proficient at 
saving lives, indeed , at retrieving the 
souls of the dead, that he made an enemy 
of Pluto, the god of the underworld. At 
Pluto's request, Zeus struck Aesculapius 
dead with a thunderbolt. Aesculaf.?ius 
was placed among the stars by Apollo B. 
The rapid rise in the popularity of the 
cult of Aesculapius led to the establish-
ment of Asclepia at Cos, Pergamum, and 
Athens. These temples were maintained 
by priests of Aesculapius, called "asclepi-
ads". The asclepiads must have had some 
expertise in the art of healing. Some, such 
as Asclepiades of Bythnia, (d. 124 BC), left 
behind writings on the practice of medi-
cine1-l. The Asclepiads seem to have been 
quite selective with regards to their 
patients: births and deaths were not per-
mitted within the boundaries of the 
Asclepion, and the town of Epidauros 
(site of the first Asclepian temple) had 
special accommodations for those thr_eat-
ening to participate in either activity 1.J. In 
the minds of the pilgrims, however, the 
asclepiads were facilitators only, and the 
actual healing was done by Aesculapius 
himself. Healing would be facilitated by 
ritual baths and chanting during the day; 
however, the cure, bv "incubation", took 
place at night. The pilgrim would sleep 
on mattresses on the floor of the temple, 
and Aesculapius \·vould come to them in a 
dream, and heal them 16. Thi selectivity 
doubtless improved the Asclepiads' suc-
cess rate. 
The Serpent as a Symbol of Healing 
The use of the serpent as a symbolic 
representation of healing may be based on 
associations with the serpent, serpentine 
characteristics, or physical qualities of the 
serpent. One possible origin of the Staff of 
Aesculapius as a medical symbol is based 
upon the removal of the Guinea worm 
parasite by winding it around a stick. 
Furthermore, the ancient Greeks had sev-
eral explanations for the presence of a ser-
pent on the staff of their medical god. For 
instance, one legend says that 
Aesculapius was treating a patient, 
Glaucus, when a serpent appeared. 
Aesculapius killed the serpent, but a sec-
ond one appeared, bearing an herb in its 
mouth. This herb brought the dead snake 
back to life. Aesculapius took the herb 
from the snake, and used it to heal 
Glaucus. 
The serpent as a healing symbol pre-
dates these legends, and Aesculapius 
himself. ear 1500 BC, or 500 years 
before the era of the Greeks, the Israelites 
wandering in the de ert carried with them 
a brass erpent which had healing pow-
ers . The Israelites lived among the 
Egyptians and likely adapted this motif 
from them. Serpent symbolism was ubiq-
uitous in Egyptian religion; for example, 
Isis, the goddess of life and healing, wore 
an asp on her crown. 
Serpent gods often have a strong con-
nection with water. These gods often 
originated from the ocean and were 
attributed with the power to control rain-
fall. The possibility thus exists that the 
image of the erpent is actually the image 
of water; this image could have resulted 
because of the likeness of streams and 
rivers to serpents. The serpent may thus 
be taken to represent the same qualities of 
water-giver of life and health. 
The worship of serpents, however, 
was likely also due to their own peculiar 
attributes, rather than simply to their 
associations. In ancient times, snakes 
were seen to be magical for a number of 
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reasons. One was their strange way of 
moving about. The Book of Proverbs says 
that there are four things that cannot be 
understood; one of these is the way of a 
serpent on a rock 17_ 
Another focus of fascination, relevant 
to medicine and healing, is the fact that 
snakes shed their skin, and so periodically 
renew themselves. Sir James Frazer 
pointed out that this ability has amazed 
many cultures, from Zulus to tribes of 
Borneo, and has been incorporated into 
their magic18. 
The association of the serpent with 
medicine is indubiously related in some 
instances to homeopathy; "simila sim-
ilibus curatur" ("like cures like") . Pliny 
wrote that "for all injuries inflicted by ser-
pents, and those even of an otherwise 
incurable nature, it is an excellent remedy 
to apply the entrails of the serpent to the 
wound." 19 The story of the Israelites and 
their brass serpent in the wilderness is an 
example of homeopathy. This serpent 
was banished from the Temple by King 
Hezekiah (ca. 700 BC), who condemned 
the use of such an icon as idolatry. 
However, the permanence of this symbol-
ism of the serpent as a healer i was shown 
1800 years later when San Carlo 
Borromeo banished a similar serpent 
made of bronze, from the Church of St. 
Ambrose20_ This serpent also represented 
homeopathic medicine to the extent that 
mothers would bring their children to the 
church to have them cured of worms. 
Finlly, certain powers of serpents are 
attributed to the serpent's flesh (i.e. its 
physical properties) rather than its sym-
bolic representation. For example, the 
Roman emperor Nero acquired the recipe 
for the poison antidote of King 
Mithridates of Pontos, (120-63 BC). 
Mithridates had many enemies, and took 
his antidote prophylactically. However, he 
was unable to commit suicide by poison 
when his people rose up against him, and 
had to be killed by one of his slaves. 
ero lived in constant fear of being 
poisoned. He therefore had his physician 
Andromachus design an improved ver-
sion of the "mithridate." This improve-
ment was done by increasing the opium 
content and by adding the flesh of adders. 
This was seen as a great improvement, 
and Andromachus' mithridate was 
included in the works of Galen as the 
finest of "theriacs." 
Galen's approval was enough to keep 
this recipe alive through the middle ages 
and its production evolved into some-
thing of an industry in medieval and 
Renaissance Venice. The snake farming 
industry was municipally regulated, and 
once ready for harvest, the hapless snakes 
would be boiled, spiced with exotic sub-
stances to which only the Venetians had 
ready access, and kneaded with bread, to 
produce theriac in the form of a roll called 
"Trochisci de Viperis,"22 
Conclusion 
In conclusion, one may say of the 
caduceus that, though its continued use as 
a medical symbol will cause no harm, it 
repre ents little to which the medical pro-
fession would aspire. Its association with 
medicine is due chiefly to its confusion 
with the staff of Aesculapius. 
Conversely, the staff of Aesculapius is 
representative of the Greek medical tradi-
tions from which Western medicine origi-
nated. the god Aesculapius was believed 
to be a gentle and effective physician; his 
symbolism would therefore represent 
medicine as we would like to see it prac-
tised . 
The serpent has its own associations 
with medicine, apart from being an 
attribute of Aesculapius. The serpent is a 
symbol of healing because of its associa-
tions with water, because of its ability to 
regenerate, and because of the belief that 
"like heals like". 
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Use Of Exogenous Surfactant Replacement In The Preterm Neonate 
Cynthia F. Kenyon , M.D., F.R.C.P.(C) 
Abstract 
Respiratory distress syndrome is a major cause of mortality and morbidi-
ty in the infant. Current research focuses on the properties of surfactant and 
the physiological characteristics of the preterm infant. A recent advancement in 
the treatment of respiratory distress syndrome is the use of exogenous surfac-
tant . Respiratory distress syndrome, however, remains a major cause of 
perinatal morbidity and mortality. 
Introduction 
N eonatal respiratory distress syn-drome (RDS) was shown in 1959 by Avery et al. to result from a 
deficiency of pulmonary surfactant 1_ 
Surfactant is synthesized, stored, and 
secreted by alveolar type II cells. Once 
secreted it acts at the air-liquid interface 
to reduce alveolar surface tension. This 
reduction in tension prevents alveolar col-
lapse during expiration. By 35 weeks of 
gestation, 95% of fetuses produce suffi-
cient surfactant to prevent RDS. Great 
strides in technology and an improved 
understanding of the physiology of the 
preterm infant have resulted in a reduc-
tion in the infant mortality due to RDS. 
One method employed to reduced mortal-
ity associated with RDS relates to exoge-
n~us surfa~tan_t therapy. Notwithstanding 
th1s reductwn m mortality, RDS remains a 
major cause of morbidity in the preterm 
neonate. 
In 1980, Fujuwara reported the first 
case series using exogenous natural sur-
factant in ten infants with severe RDS2. 
Since this initial report, interest and clini-
cal experience with the use of surfactant 
replacement therapy has rapidly expand-
ed. There are now reports of more than 30 
clinical trials involving the use of different 
surfactant preparations as treatment or 
prophylaxis for neonatal RDS. 
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Surfactant 
Natural surfactant is composed of 
lipids, proteins, and carbohydrates3 . 
Phospholipids make up 80 to 90% of sur-
factant by weight. The two major lipids 
are phosphatidylcholine (PC) and phos-
phat~dylglycerol (PG). Most PC is present 
m d1-saturated form. This di-saturated 
phosphatidylcholine (DPPC) is the main 
component of surfactant that lowers sur-
face tension. The concentration of PG 
increases toward the end of gestation. 
This increase has been used as a marker of 
lung maturity. Although the specific func-
tion of PG is not clear, the increase in PG 
content close to maturity suggests that PG 
has an important role in surfactant func-
tion, perhaps by enhancing the activity of 
protems and phospholipids3. In addition 
to PG and PC, there are other surfactant 
li~ids which include cholesterol, triglyc-
endes, and fatty acids. The function of 
these lipids is currently unknown. 
In addition to lipids, surfactant also 
co_ntains certain proteins. Surfactant pro-
t~ms are currently a focus of investiga-
tl~n. There are three major surfactant pro-
tems: surfactant proteins A, B, and C, or 
SP-A, SP-B, and SP-C4. Surfactant protein 
A is the major protein in natural surfac-
tant. This particular protein is extremely 
hydrophilic and is therefore separated 
from the lipid fraction by the extraction 
procedures used in the preparation of 
exogenous surfactants. Apparently SP-A 
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is important in the recycling and secretion 
of surfactant phospholipids and proteins. 
A protective function against surfactant 
inhibitors has also been suggesteds. There 
is some controversy about whether SP-A 
is necessary for surface tension lowering 
as SP-A is absent from many currently 
used exogenous surfactants. Addition of 
SP-A in vitro, however, improves the bio-
physical activity of surfactan~ . 
The other two surfactant proteins, SP-
B and SP-C, are smaller hydrophobic pro-
teins . These are therefore extracted with 
the phospholipids and are present in 
many of the currently used exogenous 
surfactant preparations. These two pro-
teins are being intensively studied at pre-
sent. They are clearly important in 
enhancing absorption of the phospho-
lipids to the air-liquid interface3 thus improving surface tension lowering . 
Several types of exogenous surfactant 
are being researched. These types are 
"natural surfactants" prepared either 
from human amniotic 
physical properties of surfactant and 
surfactant-associated proteins. These 
investigators have developed a method 
of preparation for a bovine surfactant 
currently referred to as lung extract sur-
factant (LES)7. Lung extract surfactant 
has been used in clinical trials including 
the first prophylactic trial of surfactant 
replacement by Enhorning et al.8 done 
at Women's College Hospital in Toronto 
and subsequent trials at the same centre 
by Dunn and co-workers9. The results 
of these trials indicate that LES is effica-
cious in the treatment of RDS. Several 
Ontario centres for neonates with RDS 
now utilize LES as a treatment. The 
application process is underway for 
licensure of LES in Canada. 
Evaluation of exogenous surfactant 
replacement for the neonate has been 
extensive. As noted, more than 30 clini-
cal trials have been conducted using one 
of the several preparations available. 
Some trial have advocated prophylaxis 
for all neonates that are les than 30 
weeks of embryonic 
fluid or extracted from 
animal lung surfactant 
(usually bovine), 
"modified natural sur-
factant" prepared from 
minced whole lung 
with added phospho-
Dr. Cynthia Kenyon is an 
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Department of Pa diatrics, St. 
age; other trials have 
indicated treatment 
only for established 
RDS. In these trials sin-
gle or multiple doses 
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Joseph's Health Centr 
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lipids, and "synthetic surfactant" pre-
pared using phospholipids and other 
agents. At the present time, only one 
preparation is licensed for us e in 
Canada . Exosurf® (Burrou g hs-
Wellcome) is a synthetic surfactant 
developed by Clements and co-workers 
using phospholipids plus tyloxapol (a 
detergent emulsifying agent) and hexa-
decanol (a spreading agent)6. 
Clinical Trials 
Dr. Fred Possmayer and Dr. Shou-
Hwa Yu at the University of Wes tern 
Ontario have worked for many years 
characterizing the biochemical and bio-
Critical appraisal of 
these trials has been difficult due to the 
many different protocols and types of 
surfactant used. Recently, two meta-
analyses of these various protocols have 
been published 10,11. 
Halliday analyzed 32 randomized 
control trials examining treatment of 
established RDS and prophylaxis in 
studies using natural and synthetic sur-
factant preparations10_ He found a 
reduction of 40 % in the possibility of 
death and an even greater reduction in 
the chance of pneumothorax for infants 
treated with exogenous surfactant. The 
incidence of other complications of pre-
maturity was not changed. An analysis 
by Hennes et al. involved the examination 
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of single dose recommended treatment 
using non-human natural surfactant11_ 
This group also found that exogenous 
surfactant therapy significantly reduced 
the mortality and risk of pneumothorax. 
Complications of Treatment 
One of the major complications of 
RDS is bronchopulmonary dysplasia 
(BPD). This complication is believed to be 
caused by oxygen toxicity, immaturity, 
and barotrauma. The current definition of 
BPD is oxygen dependency at 28 days of 
life accompanied by radiological changes 
(hyperinflation and atelectasis with cyst 
formation). This condition complicates 
RDS in a high proportion of cases and 
tends to be more serious with increasing 
prematurity. Primary goals of surfactant 
replacement therapy are the prevention of 
RDS and the elimination of the complica-
tions of oxygen toxicity and barotrauma. 
Eliminating the occurrence of oxygen tox-
icity and barotrauma should prevent the 
development of BPD. In most studies to 
date, however, BPD is still a serious com-
plication, although significant improve-
ments in pulmonar~ compliance have 
been demonstrated 1 . All studies have 
shown reduced oxygen requirements and 
reduced need for aggressive ventilator 
support. Lack of impact of exogenous sur-
factant on the incidence of BPD has cer-
tainly been disappointing for neonatolo-
gists. 
Implications 
Many unanswered questions remain . 
These questions relate to the best dosing 
schedule for surfactant replacement, the 
correct dosage, and the preparation that 
will yield the best therapeutic response. 
The major focus in ongoing research is on 
the structure and function of the surfac-
tant associated proteins SP-A, SP-B, and 
SP-C. Efforts are being directed toward 
developing artificial "natural" surfactant 
which in the future will be produced 
using recombinant DNA technology. 
Studies are also being conducted to assess 
the comparative efficacy of each prepara-
tion. Patient characteristics may also play 
an as yet undetermined role in the vari-
able response seen at different gestational 
ages. 
In summary, exogenous surfactant 
therapy is now regularly used for the 
treatment of neonatal RDS. Studies have 
confirmed that this therapy reduces mor-
tality and the risk of pneumothorax with-
out increasing the risk of other complica-
tions of prematurity. There are sill many 
areas of uncertainty on which research 
efforts are focused. 
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Growth Factors and Fetal Growth: Modern Concepts 
Victor K. M. Han, M.D. , M.R.C.P. (UK), F.R.C.P. (C) 
Abstract 
Classical hormones , like growth hormone, play little or no role in the 
regulation of fetal growth. Growth factors, which are synthesized in many tis-
sues of the developing embryo and fetus, are important regulators of fetal 
growth by acting in an autocrine/paracrine mode and less in an endocrine 
mode of action. Stimulation of mitosis and promotion of differentiation are fun-
demental properties of growth factors that are essential for regulating cellular 
growth and differentiation. However, they may also be involved in other devel-
opmental processes like germ layer induction, programmed cell death and 
maintenance. Growth factors are important not only for the embryo and fetus, 
but for proper growth and development of the placenta and maternal reproduc-
tive tissues, as well. The placenta and maternal reproductive tissues are 
essential for normal fetal growth. Alterations in the normal expression of 
growth factors may be the basic pathophysiology of intrauterine growth restric-
tion. Understanding of the molecular mechanisms of regulation of cellular 
growth and differentiation may lead to better diagnosis and management of 
fetal growth failure. 
Introduction 
Fetal growth, unlike postnatal growth, isnot under the regulation of classical hormones. Previous studies on 
experimental animals showing that 
hypophysectomy of the fetus did not lead 
to growth failure, and clinical evidence of 
complete anencephalies having normal 
fetal size, su pport the view that fetal 
growth is independent of growth hormone 
status. The role of thyroid hormones is 
species dependent. Experimental thy-
roidectomy in fetal sheep leads to growth 
failure2, bu t human fetuses with agenesis 
of the thyroid gland are born normal size, 
except for a slight delay in skeletal matu-
ration . The role of insulin as a direct 
growth promoting factor in the fetus is 
still controbversial. Since adequate cellu-
lar nutrition is essential for normal fetal 
growth, insulin, by virtue of its function in 
transport of certain substrates into the 
cells, plays an important role in cellular 
growth. Often quoted evidence of fetal 
overgrowth in infants of poorly controlled 
diabetics may not necessarily be due to 
fetal hyperinsulinism causing cellular 
hyperplasia, but more likely due to ecess 
adiposity caused by enhanced fetal fat 
deposition?. Attempts to induce somatic 
overgrowth by experimental fetal hyperin-
sulinemia have resulted in, at best, small 
increases in tissue mass8. By contrast, 
fetal hypoinsulinernia is consistently asso-
ciated with intrauterine growth restriction 
(IUGR), the effect which has been dupli-
cated in some experimental animals by 
pancreatectomy or administration of B cell 
toxins such as streptozotocin or allozan4,6. 
At the very least, insulin plays an impor-
tant role in fetal growth by its primary 
function of regulating cellular nutrition, 
and perhaps by interacting with other fac-
tors. Other classical hormones like corti-
costeroid s and sex hormones may have 
functions in the development of specific 
organs and tissues, but have little or no 
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role in general fetal growth. 
This brings up the important question 
- how is fetal growth regulated, if not by 
classic hormones and endocrine mecha-
nisms? In general, studies in both in vivo 
and in vitro models have demonstrated 
that cellular growth and differentiation is 
regulated by genetic and epigenetic fac-
tors. Using mathematical models, it has 
been estimated that 38% of the variation in 
birth weight can be explained by genetic 
factors and by epigenetic or environmen-
tal factors9. both genetic or epigenetic fac-
tors are probably mediated by common 
final effector molecules which cause 
growth and differentiation of cells. 
Grow th factors are such moleculess. 
Growth factors 
Growth factors are defined as mole-
cules that influence growth and/or differ-
entiation of cells. By definition, therefore, 
growth factors should include all mole-
cules (e.g peptides, prostaglandins, 
cytokines, neurotransmitters) which affect 
cellular growth and differentiation. The 
term growth factor, however, has been 
used synonymously with peptide growth 
factors, and these molecules will be the 
subject of this review. Depending on their 
biologic actions, growth factors ca n be 
divided into either growth promoting fac-
tors or growth inhibitory factors . Some 
growth factos such as transforming 
growth factor-B, may serve dual functions 
by acting as both growth promoting as 
well as inhibitory factors, depending on 
the target cell type or phase of develop-
ment. The final growth is therefore the 
end result of an equilibrium of the biologic 
actions growth promoting and growth 
inhibitory factors. Any disease either of 
genetic or epigenetic in origin, which leads 
to an imbalance of this equilibrium will 
cause abnormalities of fetal growth. 
A partial list of growth factors that are 
expressed in developing embryonic an? 
fetal tissues, and influence fetal growth IS 
shown in Table 1. Most of these growth 
CELLULAR GROWTH AND DEVELOPMENT 
/ 
/ 
/ 
I / Sit .. dGFactH>n 
Ftgure 1 
factors are small peptides with relative 
molecular weights ranging from 5 to 10 
kDa; as well, these factors interact with 
their own specific receptors to mediate 
their biologic action. Certain growth fac-
tors such as insulin-like growth factors 
(IGF's) interact with another family of pro-
teins called binding proteins. Binding pro-
teins may modulate the biologic activity of 
IGR's. The signal transduction mecha-
nisms which lead to the biologic activity of 
growth factors are not clearly known . 
Some growth factor receptors may possess 
intracellular tyrosine kinase enzyme activ-
ity and the capacity ot autophosphorylate. 
Autophosphorylation of the receptor 
appears to increase the kinase activity of 
the receptor. Binding of some growth fac-
tors to their own receptors triggers specific 
early responsive genes, some of which are 
cellular protooncogenes like c-myc and c-
fos that encode for nuclear transcriptional 
factors necessary for transcription of many 
genes that are required for cellular prolif-
eration and differentiation. However, little 
is known about the events by which the 
biologic actions such as DNA synthesis or 
stimulation of mitosis are mediated. 
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Mechanisms of actions of 
growth factors 
. Embryogenesis is the process by which 
a smgle cell zygote develops into tissues 
and organs which constitute the embryo 
and fetus. This process involves a number 
of stages. First, the zygote undergoes cel-
lular proliferation or hyperplasia, in which 
the zygote develops into a multicellular 
organizm by the process of mitosis 
(Figure 1 ). Stimulation of mitosis is per-
haps the most prominent function of 
growth factors. After three to four cell 
divisions, the zygote develops into a 
morula. The morula (12 to 16 cells) con-
sists of a group of centrally 
where they aggregate with other differenti-
ating cells from the same of different germ 
l~y~r to form into an organ. The differen-
hat~ng cells may continue to migrate to 
designted regions within a developing 
organ where they assume their functional 
role. In most organs and tissues, more 
than the required amount of cells are 
formed by proliferation. A population of 
cells that is not required for formation of 
the functional organ selectively dies off by 
the process called programmed cell death. 
In certain cases (the Mullerian system in 
males, for e~ample) the whole developing 
structure will undergo resolution by this 
process. In most organs and tissues, inter-
action between different developing cells 
is essential not only for located cells, called the inner 
cell mass, and a surrounding 
layer, the outer cell mass. 
This is the first process of dif-
ferentiation. The inner cell 
mass gives rise to the tissues 
of the embryo proper, and the 
outer cell mass differentiates 
into trophoblasts which later 
Dr. V. K. M. Han is an stimulation of cells for pro-
associate professor in 
the department of paedi-
atrics. St. Joseph's 
Health C e ntre. Uni-
versity of Western 
liferation and differentia-
tion, but for making appro-
priate connections as well. 
Finally, a functional tissue 
or organ is formed. Any 
disruption in this process 
of organized development, 
even a minor one, can lead develop into the placenta. Ontario . 
!he inner cell mass develops 
mto an embryonic plate, which consists ot 
two layers the epiblast and the hypoblast 
layers. 
. At a prede~ermined stage, a popula-
tion of cells will stop proliferation, and 
begin acquiring certain specialized cellular 
proteins and enzymes to develop into 
germ layers ectoderm and endoderm . 
The epiblast layer develops into the exto-
derm germ layer. The endoderm is 
formed from the hypoblast layer and in 
part from the epiblast. The endoderm 
induces the ectoderm to form the third 
type of germ layer called the mesoderm. 
Cells from all three germ layers then 
undergo fruther cellular proliferation and 
?iffere~tiation into various cell types dur-
mg w_hiCh they acquire additional specific 
protems and enzymes, in order to fulfill 
their required functions. During or fol-
lowi~!? differentiation, the cells migrate to 
specific areas of the developing embryo 
to growth failure or mal-
formation . The develop-
ment of an organ continues even after it 
has acquired all the cells and is fully 
developed. Cell populations continue to 
die and be replaced by new cells; the 
process known as maintenance. Sometimes 
a portion of the organ or some cells will 
die as a result of injury or disease process, 
Table 1. Growth factors that are expressed 
during development. 
1 . Insulin-like growth factors (IGFs) 
2. Epidermal growth factor (EGF) 
3. Transforming growth factor-a (TGF-a) 
4. Transforming growth factor-P (TGF-P) 
5. Platelet derived growth factor (PDGF) 
6. Fibroblast growth factors (FGFs) 
7. Nerve growth factor (NGF) 
8 . Hemopoietic growth factors 
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and are replaced new cells (regeneration). tion promoting activity on different cell 
Aging or senescence occurs when the types. some growth factors, like nerve 
organ can no longer growth factor (NGF), 
maintain or regener- haye no mitogenic 
ate itself. Table 2. Biologic actions of growth factors on activity and only pro-
Growth factors ____ v_a_r_io_u_s_d_e_ve_lo_p:._m_en_t_a_l p'-r_oc_e_s_s_es __ mote differentiation 
are thought to be Developmental Growth Factor of specific cell types 
involved in almost Process or regulates pro-
every step of this eel- grammed cell death. 
lular growth and Proliferation IGF I and IGF II Recently, the biologic 
d e v e I o p m e n t . EGF importance of growth 
Growth factor genes TGF-a inhibitory factors, like 
have been shown to TGF-P transforming growth 
be expressed very FGF factor-fl and inhibin, 
early on in embryoge- PDGF has 
nesislO. Some 
growth factors may 
be involved in more 
than one process, e.g. Diefferentiation 
IGF's in proliferation 
and differentiation, 
depending on the tar-
get cell and stage of 
development. Since Induction 
these developmental 
processes proceed 
sequentially, the Migration & 
resulting biologic Aggregation 
action may be deter-
mined simply by 
either the type of 
growth factor that Programmed cell 
may be present or death 
changes in the con-
centration of growth 
factor. For example, 
lower concentrations 
of IGFs stimulate pro- Maintenance 
liferation, whereas 
the higher concentra-
tions promote differ-
entiation3. 
Different growth 
factors that are associ-
ated with various 
stages of cellular 
growth and develop-
ment are shown in 
Regeneration 
Table 2. Most growth factors are identified 
by their mitogenic property or differentia-
Hemopoietic growth 
factors 
IGF I and IGF II 
EGF 
FGF 
NGF 
FGF 
TGF-P 
Cell adhesion mole-
cules and chemotac-
tic factors 
GFs? 
NGF 
TGF-P 
lnhibins 
Mullerian Inhibitory 
Substance 
IGF I and IGF II 
TGF-a 
TGF-~ 
IGF I and IGF II 
TGF-a 
TGF-~ 
NGF 
PDGF 
become better a ppre-
ciated. Their role in 
normal growth is pre-
sumably to prevent 
uncontrolled cellular 
proliferation and to 
direct them toward 
differentiation, sur-
vival of a selective 
population of cells, or 
programmed cell 
death. One of the less 
known functions of 
growth factors is in 
the maintenance of a 
normal population of 
cells in an organ. 
This function is the 
major reason why 
growth factors con-
tinue to be expressed 
in organs and tissues 
after the tissues are 
fully developed. 
The basic mecha-
nism by which 
growth factors medi-
ate their mitogenic 
action was best 
described in a study 
usinft 3T3 fibrob-
lasts . In this study 
certain growth factors were shown to act 
in the G1 phase of the cell cycle. This is 
the phase in which the cell acquires the 
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MODES OF ACTION OF GROWTH FACTORS 
Figure 2 
necessary nutrients, proteins, and 
enzymes to begin its preparation forD A 
synthesis (5 phase). Growth factors may 
act in the first or second half of this phase. 
The mid point of the two halves of the 
phase is arbitrarily known as the "v" 
point. Growth factors which take the cells 
from the quiescent Go phase to "v" point 
are called competence fac tors. FGF and 
PDGF are shown to be competence factors 
in this cell system. Growth factors which 
take the cells from "v" point to S phase are 
called progression factors. EGF and IGF I 
are described to be progression factors in 
this cell system. However, in many other 
cell systems, the roles of different growth 
factors are not as well delineated. Various 
growth factors have been shown to be able 
to act both as competence and progres-
sion factors. Irrespective of this overlap, 
studies investigating the mechanism of 
growth factors have contributed signifi-
_j 
cantly to our understanding of the basic 
mean by which growth factors cause 
mitogenesis. 
Modes of actions of growth factors 
Many of these growth factors are syn-
thesized by developing tissues and 
organs, making them infinitely suitable to 
provide the regulation of cellular growth 
and differentiation at the site of produc-
tion. The different modes by which 
growth factors may exert their biologic 
actions is shown in Figure 2. We are per-
haps most familiar with the endocri ne 
mode of action in which the growth factor 
is secreted by an identified organ anJ then 
carried by circulation to their target tis-
sues. GF which is secreted by the sub-
maxillary alivary glands and have targets 
in the developing sympathetic and dorsal 
root ganglion cells is a good example of 
U.W.O. Medica/Journal 61 13) 1992 -------------------- 101 
this mode of action. Many growth factors, 
however, exert their actions locally. 
Growth factors may act either on the cells 
that synthesize these (autocrine mode) or 
on adjacent cells (paracrine mode). In cer-
tain cases, growth factors may not even 
leave the cells and may have their actions 
within the cells (intracrine mode). Recent 
studies on transforming growth factor-
alpha in which in vitro mutagenesis was 
utilized to synthesize a modified peptide 
which was not capable of being secreted 
completely, demonstrated that growth fac-
tors could be biologically active on adja-
cent cells even when they were attached to 
cell membranes. This mode of action has 
been described as juxtacrine mode. 
Whatever mode of action growth factors 
may utilize to exert their biologic activity, 
they are much better suited for regulating 
cellular growth and differentiation than 
classic hormones since growth factors are 
not limited to certain organs or tissues for 
their synthesis. 
Sites of actions of growth fad ors 
Normal development of a fetus is inti-
mately related to normal growth and 
development of the placenta and to mater-
nal reproductive tissues. Nutrients and 
oxygen are essential substrates for normal 
growth and function of every cell in the 
developing fetus. Adequate transfer of 
these nutrients from the mother to the 
fetus, and proper disposal of waste mater-
ial from the fetus are therefore crucial for 
normal cellular metabolism and growth. 
Growth factors are important in the nor-
mal development of the maternal repro-
ductive tissues, placenta and the fetus. 
The possibility exists that some of the 
growth factors may be transferred 
between the mother and fetus via the pla-
centa, but it is more likely that growth fac-
tors that are produced in these tissues are 
important for the endogenous develop-
ment of the tissue. 
Conclusions 
In the absence of classic hormones as 
regulators of fetal growth, a variety of 
growth factors have assumed an impor-
tant role of controlling and coordinating 
the various processes involved in fetal 
growth and development. Evidence that 
many growth factor mRNAs are identified 
in embryos from as early as the two-cell 
stage suggests that growth factor actions 
begin early. The ubiquitous nature of 
many growth factors and the capacity of 
many organs and tissues to synthesize 
these growth factors indicate that local 
paracrine mode of action may be more 
important than the endocrine mode of 
action. The actions of growth factors may 
not be limited to stimulation of mitosis, 
since they have been demonstrated to 
stimulate differentiation as well as mainte-
nance of a tissue or organ. Although the 
interaction between different growth fac-
tors is not well studied, multiple growth 
factors may be important in regulating 
fetal growth processes with the impor-
tance of each factor dependent on the 
stage of development or tissue involved. 
The use of molecular techniques have 
enabled us to study the role of growth fac-
tors in fetal development by either dis-
rupting a specific growth factor gene 
(gene targetting by homologous recombi-
nation) 1 or overexpressing it and then 
analyzing the alterations in the embryonic 
or fetal phentype. By better understanding 
these basic molecular and biochemical reg-
ulatory mechanisms, we hope the genetic 
methods of diagnosis and treatment of 
IUGR may become a reality in the not too 
distant future. 
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Practical Considerations For Prescription 
Medications In Paediatrics 
Introduction 
T he care of children occupies a con-siderable fraction not only of a typi-cal family practitioner's clinical 
time, but of a number of surgical special-
ists as well. Much of this care involves 
prescribing medications. There are special 
considerations germane to children, espe-
cially the very young, which are impor-
tant for the safety and success of medical 
therapy in the paediatric population. This 
review will outline relevant issues associ-
ated with the use of medications in paedi-
atrics in relation to the child, the medica-
tion, and the approach to choosing a med-
ication. 
Issues Related To The Child 
There are important differences in 
physiology and metabolism between chil-
dren and adults. These differences are 
more pronounced among younger chil-
dren and infants. In contrast, minimal dis-
tinction exists between adults and chil-
dren with regard to the absorption of 
most medications. There are, however, 
certain important exceptions. For exam-
ple, the anticonvulsant phenytoin is very 
poorly absorbed when given orally to 
infants. In addition, there are special con-
siderations with respect to the use of con-
trolled release preparation for children. 
The majority of controlled release medica-
tions are designed based on adult gas-
trointestinal transit times. Transit times, 
however, are more rapid in the paediatric 
population; thus, certain controlled 
release medications are erratically 
absorbed when administered to children. 
Theophylline medications, for example, 
which are administered every 12 hours to 
adults, should be given every 8 hours to 
children. 
Another important factor to consider 
in paediatric pharmacology is drug elimi-
Michael J. Rieder, M.D., F.R.C.P.C. 
nation. With several exceptions, the 
majority of medications are eliminated 
more slowly among children than adults. 
This factor is very important to take 
account of for medications that have a 
narrow therapeutic index (i.e. drugs for 
which toxic serum and therapeutic serum 
concentrations are close). The aminogly-
coside gentamicin, for example, is admin-
istered to infants in dosing intervals that 
range from 8 hours to as long as 18 to 24 
hours. On the other hand, theophylline is 
metabolized more rapidly on a per kilo-
gram basis in young children than it is in 
adults. 
Finally, the physician should consider 
that children and infants are more suscep-
tible to side effects with selected drugs. 
Certain drugs are contra-indicated in chil-
dren because of untoward effects of the 
medication on developing structures. 
Classic examples of this advisement are 
tetracycline and quinolone antibiotics, 
both of which have an affinity for devel-
oping teeth and bones, although this is a 
controversial point for quinolones. Some 
medications also give unusual adverse 
reactions among children, especially 
infants. Cough and cold preparations that 
contain alpha-antagonists such as 
phenylephrine may produce tachycardia 
and disorientation in infants less than six 
months of age. In fact, use of alpha antag-
onists in such infants has been described 
as experimental therapy. 
Issues Related To The Medication 
A constant source of confusion when 
prescribing for children is the difference 
in dosage forms between the children and 
adults. The relative inability of young 
children to take medication in a solid 
form means that, with rare exceptions, 
children under the age of seven are given 
medications in liquid rather than solid 
(specifically capsules and tablets) form. 
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This inability has several implications. 
First, the physician must be familiar with 
the different liquid formulations avail-
able. Some medication is available in 
chewable or sprinkle form. These offer 
certain advantages; they are often much 
more convenient and less messy to give, 
and are certainly easier if the family is 
travelling. These preparations, however, 
known to have a disagreeable taste 
should not be prescribed unless no rea-
sonable alternative exists. Furthermore, 
some children may dislike taking medica-
tion irrespective of its taste. In such cir-
cumstances, parents may have to devise 
novel strategies for successful drug 
administration. 
Compliance is a major determinant of 
are more expensive. the success of therapy. A number of inves-
Special considerations apply to chil- tigators have established that important 
dren when planning factors governing com-
aerosol therapy. Dr. M. Rieder is an assistant pliance include the 
Pressurized metered- number of doses given 
dose inhalers are conve- professor in the departments of in a day and the severity 
nient and useful for of acute symptoms. 
Older Chl.ldren and paediatircs. pharmacology and c · th t 1 1ven a a arge pro-
adults. However, the co- toxicology. Victoria Hospital portion of mothers in 
ordination in breathing Canada work outside of 
and inhaler activation (Westminister). University of the home, the choice of 
required for optimal western Ontario. a medication should be 
therapeutic effects are made with this in mind, 
very difficult for children six year of age since various day-care centres may be 
or less. Among these children, only a reluctant to administer medications to 
select minority can use metered-dose children. In such cases, medications that 
inhalers correctly. A child less than four can be given once or twice a day offer a 
year old should not be expected to cor- therapeutic advantage. 
rectly self-administer medication in 
aerosol form, unless a spacer device such 
as the Aerochamber™ is provided. Spacer 
devices create a medication reservoir 
allowing the drug to be taken in by pas-
sive breathing. 
The second implication is that parents 
must be aware of proper storage and 
delivery of liquid medications. Many liq-
uid medications must be kept refrigerat-
ed, whereas other should be stored at 
room temperature. Many of the liquid 
antibiotic preparations are suspensions-
the antibiotic is not dissolved but is pre-
sent as small particles. Suspensions must 
be shaken before administration or the 
particles will settle out. 
Finally, compliance to the therapeutic 
regimen must be considered. Although 
most liquid medications have a reason-
able taste, certain liquid medications are 
relatively unpalatable. Medications 
Practical Approaches 
An important principle in the pre-
scription of medications is familiarity 
with the drug of choice with respect to 
both its effects and interactions. A med-
ication should be prescribed only when 
there is a reasonable likelihood of benefit. 
When recommending therapy, the physi-
cian should consider the potential value 
of symptomatic therapy with over-the-
counter medications (e.g. acetaminophen) 
versus specific therapy with prescription 
medications. The physician should also be 
aware of the limitations of symptomatic 
therapy, especially with products of ques-
tionable efficacy. 
The majority of physicians prescribe 
drugs based on a list of twenty or thirty 
preferred drugs in their usual clinical 
practice. Although these lists will vary 
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depending on the medical discipline, pre-
scribing protocol for most common condi-
tions is relatively constant. This consisten-
cy implies that physicians would be very 
familiar with the indications, dosages, 
adverse reactions, and formulations of 
drugs used on a routine basis. 
If the physician selects a drug that 
he/she is not familiar with, the physician 
should rectify this unfamiliarity by check-
ing the appropriate dosage, preparation, 
side effects, and contra-indications of the 
drug in question. Sources of information 
include drug compendiu ms, hospitals, 
and local pharmacies . There are also a 
number of pocket guides for childrens' 
drug doses, including a handbook written 
by staff at the Hospital for Sick Children 
in Toronto, as well as the Harrient Lane 
Handbook from Johns Hopkins Memorial 
Hospital in Baltimore. These handbooks 
have a practical orien ta tion and are 
revised regularly. 
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